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(54) LIGHT-EMITTING MATERIAL OF ULTRAFINE SILICON CRYSTAL, PRODUCTION THEREOF, 
ELEMENTS USING THE SAME AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To obtain an element which can emit blue light at room temperature, readily control the 
wavelength of the emitted light and its size in accordance with the functions of the element by 
crystallizing amorphous silicon free from impurities into ultrafine silicon crystals less than a certain 



CONSTITUTION: At first, amorphous silicon free from impurities is prepared. Then, the amorphous 
silicon is crystallized to provide ultrafine crystals of silicon less than 7.5nm average particle size, 
namely the objective emitting material. The emitting material can stably emit blue light of high 
intensity at room temperature because of its ultrafine crystal sizes. The wavelength of the emitting 
light can be arbitrarily controlled by adjusting the average crystal sizes and the dopants in the 
material whereby the application can be expanded very widely, when it is used as an element. 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 321 01 66 

[Date of registration] 1 3.07.2001 

[Number of appeal against examiner's decision of 
rejection] 



size 



LEGAL STATUS 



[Date of request for examination] 



20.11.1998 



http://wwwl9.ipdljpo.gojp/PAl/result/detail/main/wAAA4aaqHjDA407237995Pl .htm 3/22/2004 



^Searching PAJ 



Page 2 of 2 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://wwwl9.ipdl jpo.gojp/PAl/result/detail/main/wAAA4aaqHjDA407237995Pl.htm 3/22/2004 



(i9)B*g»»Jf (jp> 



«2> 2t m 4# fF & ^ (A) 



#1^7-237995 

(43)&HB ¥JS7¥<1995)9m2B 



(51)IntCl. e 
C 3 0 B 28/12 
29/06 
H0 1L 21/20 
21/203 
33/00 



F I 



8216-4G 
5 0 4 K 8216-4G 

8418 -4M 
S 8719 -4M 
A 

m&m* max m&mnm* fd & n jo mkhhr< 





ft§fi¥6- 54890 


(71)ttilHA 


000006792 














(22) mm B 


6 ^(1994)2^280 












(72>3B9Mf 


a *r* 










f95SM&:)frtn£if?2#l^ 










ft 








(72)IS9&g 












«fS»«et*J£iR2Sl^ 


















(72)56W# 






















ft 








(74)ftS!A 

















(54) iBI»«SS^y3>367fc^ *-©®3§#*k iS1SISS5'U3>5i6^»»^v»fc*^^«t^© 

(57) CSSt)] 

[BW] £fflte*i^T«ft83te-r*ifctfc, 56)tiSS 

a> mama* v^is&mtnzm^rcmTts&zf'ta 



C 
3 

< 



CO 
UJ 




300 400 500 600 700 600 900 1000 

WAVELENGTH (nm) 



<fe »)«««tift^klSftT*4«!*3i 1 tcG4K«>jBtft« 

[Hum 3] *mm*4XtwbTm*m*m* 10 
fjayt, fneafftiSA*' y 3 >M\cymmn tut 

«Knc9ft^TO0B£r 5 c t *w« t -r sjBirisa -> y 

X&mi . 5 nmfitTT**Sf!#3«lx 2Sfctt3<*H> 

■f n*» 1 9itce«<oiBflkiSA^ y 3 vafttm. 

XjWKJ 3 n mJ-XTT'fe SM^RK 2 $ ft li 3 CO ^-ftl 20 
[M&K 6 ] fufH^WS: K- tT > ^tc i t> 

a 5 o^fw 1 mcmm<omm&$k-y v 3 

^»«*©«**ffifcK:»JW LfcH** 3 , 4 3: fctt 5 

[H*JS8] TOtmbfti-^tWrx • ->y 

Mfg^-t0XSlc.i:oTf^!?n^r ; &;l/77'X • ->y 
3V«SA{fcLT, *SA©¥^«1MXtf«7. 5n 

■tzct zmk £ -r a* y 3 >j«tett**©«ifi 

3 v^s^ p.3Hfraa#fi8ic i o r -> y 3 >»«±tc 

s £«<ojsmisa^ y 3 >iift*mcQt!G£#?£o 40 
[ia*3S 1 0 ] mB3z-<0JM\c*s^r. m&-> v 3 

■rsisu:*5^5toiB->y 3 vs««3ds*i±, mzso- 

91 8 GffiQiBffilS A -> 'J 3 VjBfcttS® Hit^a;. so 
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[IS*3S 12] ID- ; v y 3 vSfckfcjBflftS A ~> y 3 

fft*SA-> y 3 i/$BteW8*jBi,\fc 

CiS*«i 3] ^a68MH-«nfcil« 1 o«Kftfc«-3T5' 

Wrx- ^ysvfcfmrssg-toxgfc. fuGJg 
— coxigit<fc^TflFia?tifc:7' ; E;i/7rx • ->yav% 
ISAftLT, *SAO¥*l«lt€&9--fX*«»7. 5nm«T 
©ffl|ReiA->y3>*f^!-rs^-<0XSi:tc<J;») > m 

SaL.se KflMEiBIKt&AS' y 3 ^ftmtmcnffi&K 

y3>©TBlinx#a«fflif-'TS/y3V»«±ic, ^Ffct 
MtfL^^7€;l/7?X • ->y 3>*f^i-rsm— 

out, HaG^-oxstcfcoTf^ssn/tr*;^ 

rX • 5/yay*ttAffcUT, ISA'D^ttBHMXtf 
» 7 . 5 n mJKTOiBIWSAS' 'J 3 V^fmTSSft-© 

xs t tct k> , Rff^co©mn:m^co^«©sfs^A-> y 
3 vjsjtit u fctsiBa^teA -> y 3 vis 

U 

KJtB^7t*?*f^S!L^|fif3'>y3>»«±t^ tuGS- 
[000 1] 

*m, t©«B6*». iHflMSA'>y3v»jte*m*fflv 
«w«fc4B»*;P5*-t >^«jt«**riB«ttAS'y 3 

fe<fc ^coisjjgTjffitcBa-r So 

[0 0 0 2] 

B8WOWJR3 «*, ->'j3V{Si) liHg^^^O 

LfrfeAVK Ti. ie 

Vj hjfi*n^«tc$,§fci6, ^Wtfm<0J8(Mfr£ 

[0 0 0 3] tCZtiK ftmcis^T, y-yM (H F) 

®{fc^}«cf t*-> y 3 y*sfc«{kj«Lr«Bft*n*#— ? 

«3tiR? j f's m-<D ~> y 3 >05ss±{c^^*^ t 
m¥£*m&Lrcytn?m : ?<z>ffl¥£<D&*M< , t><D£L 

[0 0 0 4] LfrLKtfZ. #-7X-->ij3>(iife 



[0 0 0 5] Jfcfgfili, ±f3UfcSM»C^T*Sn^ 10 

as**-* t i: tic %%&ft«$sicfM«i-r%c t-y 
xnmm^mm c t * s * ? t l ^atRtsji 

[0 0 0 6] 

H L rmfc? 5 t , SiBfltlS A<> U n vtf&fcfr fe 
[0 0 0 7] *5SH»c43^r«, mm&ikff rans** 

¥*Stta»'f X&ttftTHW^S: t><Dlc? 5 C t tfT*# 

mT'm&f&m-tzmfcottfrx-izis-TLx. mama 

[0 0 0 8] ft*, 5Ftt«*S«W»i:»JlOLT5#*a 
[0 0 0 9] OSt), ^S^tefeVTti, 

( 1 ) l*^ 

(2) 5#*fc<*t»*LT*lffl-9-* 

(3) WttfttaWS 40 

(1) 7. 5 nmWTfc********!****!?® 
S& 

(2) (k i 1 1 e r c 
enter) ^*l/^T'5BlBlftWiSV'<l t £5©91T** 

[0 0 10] SaEO*-7X- J"j3i/©J; 

( 1 ) <LTtI0n mfeT*«5 

(2) *«« { ?f«Jttf^*2r*flF-3ftD**V'(4#€i« so 
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( 3 ) <g(C 3 n m<0teS©tS**fl*rit-e*T fe 3 n m<0 
[0 0 1 1 ] 

MUM tt"F» @S»c«oVT, *56WlcJ:«fflf6S 

[0 0 12] Sf, *5Hati*ia«tt»5'y3>SE)t 
[0 0 13] C^l IS : 7^7 7X • J/'j3V©ff 

y a y a >is±t> stsaAamus .tun 

[0 0 14] MMAOf U3VJHISA«V— X 

-y-y h«^i:LT, 7/Vrf> (A r) SPHa+fcHSV 
TX/S £9, '>yavS«±tcmil«0J¥*«0 

[0015] f Ltv ±lE»c*3^ST't;i/7rx • ->y 

#X£«fcbU ->y3ViI^i:^Il^t(O^^I5&<- 

[0 0 16] ->y n>«OStgig**S^2 5 0° 

[0 0 17] ±IBbfc«k5fcJB-Xiett, 

v^-g-tfSiSK^lc*;^ s ~> y 3 if- A 

#§^LT, -> yn>a«±»c 7*71^7 7X -S/iJay* 
[0 0 18] 0 1 li, ±!Blc:fcttsm^l£-Z>jtaf&a;;£: 

7^-1 oi:, V7<;- 1 orticEis^tifc^tr 

%rztb<DV7V is-ais - 4, f-f7a— >* 

a> • *V7l 6*3<fet>*D-^U- • jtfV^l 8<tt)* 
SaKvy^its f>y3>a«2 0CDSa[^2 5 0' C 

2 t*mz.T^%o 



[0019] ±i2©<k^£^/£sn;rcm-yfc--^»g 

■H^rEB^S, ^LT, i?f-ASSl 2*f»c.Stffl 
S*lSS-?fcT-A*V-X*ti*42 4ldfi^2-tTT\ V- 
X»m 4fr£i/ya^?;&&l±i£-tfS 0 C -5 LTV 

- x*m 2 4 e-ffi a $ nfc ~> y n # ~> y ^ >a 

[0 0 2 0] 0 2t±, ±l2K*5ttSX;W*-?£ 

£SI^TS*:ft©X/W:5»-;gBT*;&!X 0 1 ©fl?t: 10 

[00 2 1] C(DX'<-y i*— mWlCiS^Xli, 
l/'S- l orttcT^l/drv • A'Xi&iAU iS^iSnVb 
a— 7-2 1 «SW»lc£9^V{t£ft;fcA r^^V 

fre>Jfttti£tlf">y ^VJl^tf ~>y a y!162 0 IcftiB 
L, i"J 3>g*g2 0±lC7 T; &;l'-7TX • ->Unv«5i 

[o o 2 2] mmimmcmiz-c&mcomz izl 20 

XX<, fOAtf, &+nm7}M&/im£-rS<li:tfT*l£ 

So 

[0 0 2 3] (S2Ii:7W7X-->y3V©g 

jut : m®.&ik'>v=i>¥£XMm<oftw mwmm&& 

?S (substrate induced cryst 
allization method by rapi 
d thermal annealing) 3£Tfflt">T, 

±f2Hf l iST'f&SLfcT^l/^rX • ->y ny*. 5 
oo" CM1 050* cco^mmxtvmsmx^ *s 

^(O^mmVJXtfi 7 n mttT<0MSl>' U 3 V» so 
[00 2 4] **5s C 5 LTffrSSftfcSfaSlg&S/ U 3 

So 

[0025] ja«tta->ya:/©ttgiMyCii, 
~> y n ygffi 2 o t * ssi*;^- fcfflflp-rs c tic 
* t>wwrs c tw-cz. tts^^rx«( 3 n msa^a 
we y 3 >mi t fwr sctms. 

[0 0 2 6] ccic^^t, affi^ei&s&a^tt, glc 40 

•&£-est>OT*&So RP%» 5"J3>«S2 0i:iffl«*S 

x^r»'T?.t©T'*5o 

[0 0 2 7] 0 3li, ±IBilP^a^*Sa-r5fc«)CDSD 

&&wz&l, mn.iFfincT*>i7TX • ->y a>cojw 

MjWBJ8Stvfc->y a >S« 2 0 ^gEHLfc5^g 3 0 
%ERLT^*. C«D53SS3 Oftlcti, mm (02) so 
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#x, zkitl (Hz) #x, mm (N2) *rx*5<tO : 7';i/d' 

±1 X & AS nt^5, 
[0 0 2 8] S^lc, S3SW3 0rtlcli!&a*t3 4tfB2 
I2tlt^T, CCOS&Wtt 3 4 fc««Ffc<0BtfU3«}:tf 
Jm^BfP^ti, 6 let t>$ijffll$n 

So 

[0 0 2 9] ^-LT, ±§ELfcSn^«»c*5l^T^ 

So 

[0 0 3 0] &*5, tCFlC^T, *5S«CDSg2 ISlC 

[0031] ctostSKeSfiiSKfei,->Ttt, frmfrS 

^{b$nfcT^;i/7rx • ->'j3Vi±, 7tW7^f 
fectt, S ifflf?j!M5S8tfffl»UU zkSHT-^v^y 
V** • tfV K (dangling bond) ^r^L 

-a-, S i i:S i tSrSH^'tirSo ^DfgiS (5 0 0° C 
fe) TtSftfeW^ZlD, S i tit,tcDBB?iJ©$*ig B B B {t: 
^^S^tfT-^So HIS, S i H4^ 
M**>C VDmTtt-orcT^JiyrX •: ^y^Vli;, a- 

S i : HT'&^ ; ec*^«P»tlS^ B l-9-YXli&+ 

n mt'SBSo 

[0 0 3 2] ^STk^tiS l**SWHfcU *n*" 

filmic© CD, ^7t^ J f>«5 i S B lrt©H?-9-'l'X%m 

[0033] c©»tggieesffi{±, s-r, «t**a- 

[0 0 3 4] ^©i:*, 

(1) s itfftmiw^ta&'etu ts»j««tt j c-nJM±« 

(2) s*©5>s*«wr*. ^auttdiLT^ jsa# 

(a) Ty^XStgfc^XStgJ:!? S i £ a-S i m<0 
<0-O<7)8t£T\ 2 0 0 n mO/f ^tDSmttalS i ^rf^ 

S£€, 8 5 0' c, i o^ra^isa^taAn^ic^^T 

li, 7?7XS«'Pl±¥^«e B %^WXtt 1 4 nm~ 1 6 n 
mi%^ S iIStii7nm~9nm^4S„ 

(b) ISilA^ti^Si:, a«3&»6<OS*OBW4-/J%*< 
480T?, ttS*'/h5<*«. BUS i SffiT* t>Hff« 



SE*T, ±fH (a) tmmzmtkft- (8 5 0° C, 10 

aiwowajwabnato fc*>t>t\ m*.i£, s i mmc a 

- S i £7 0 0 nmtcLfceK Xtf 7 n m~9 

n mt) xi b 5 n m~ 7 n nUC&ofco 

(c) a-s ncs i fesi/>an^g©*^*?F»e4a 

[00 3 5] CCO&vlC. a- S i c0gpg-£Hi&£^< io 
[0 0 3 6] f-fc, g^KOt^Tt., S i tO tlim& 

&&^<dt\ mwcom±i>tir^, S i-S i 

[0 0 3 7] a-S i ^ft/SLfcO^lC. igcl& 

[003 8] ±ffi<D <fc o K L TIGS;* tXf^fgtimc £5 20 
@?SiS B l<D¥±£|^^X^7. 5 n mWTKftJ 

<o«^£ftlc<koT#£<9*£AB*&oc£ic&y, c 

[0 0 3 9] % L.T, ^B^tciS^ig^S/UrJV^I 
Jfcltfft (¥^e?-9--TX : 3 n itk mm : 2 0 0 n m) 

jSS: riJ^j fc&U r^&^-^X: 3nm, I 30 
/? : 2 0 Onmj <Dt><D%: rt^i j fc^-T,, ) lc*fb 
T. UVU-+f-*BgWLT@Jig-f3i:, 0 4fcLTi8s 

[0040] m5i±, mm 1 (nm^mm^tx^ v 

5Wfe5l7t{±3 0cDtf-^«:*LT*5Ds ^-tl^tKOt? 
-^^F<0i$Sli4 1 5 nm. 4 3 7 n m*5«fcD*4 6 5 n 

[00 4 1] ±|BLfctT-^£D4 1 5nmlC:fct^ 

Tli^fe^-TSfecOT'fet) (4 3 7 n mJc^T&W 40 
fefSftU 4 6 5nmlC*3^T«Wfe^7trS) N ±12 

[0 0 4 2] gift, ttllSAcO^^Cinff. rHHSUS© 
SJSifcST'&S 3 9 0 n mlcmf^m^9t^^X'$> 

So 

[0043] se-ic tamAic&5>m$££*), csl/c 
x*mM.mtn. a set icty. 

O^ft^^ft-r^Ct^T'^So so 
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[0 0 4 4] fi^7j¥(C £tU£, S^MILCDiS&fl 

if s y =1 >«jte*t»3b»6oa3t*iiiijwc* 

mj tOimii. rsp^ti^+J-^X : 7 nmj colS^ J: t) 

[0045] ami <om^mmn\^<. m 

[0 0 4 6] ip%, jBflUSS->y a vSBteWftlcSBVT 

wtf— 5x • ^y^vtcjt^TifWc^. mtfx ISI 

V© 1 0 0 0§«±tftot^5. 
[0 0 4 7] gfc, *-77 • 5/>J aviiTk^lCt-DT 

mtmmmz fttcm^mz. l t*s 

[0 0 4 8] S aflUgA<>y 3 >5E3ft»Sti«Sfi 
0 , /V^ K • -y 3 e VT-J& 
2> 0 c co £ 5 ftffiMAfSA-eaTft&fttc J: S^K^MH 

[0049] se-fc. jmioiinicii«Mu « 
?jsaAt*ywfe;i/5^-fevx^ (el) tacit, 

fCo 

[0 0 5 0] 0 6 tm 1 ©SIl?Sffli^Rt'$ 
[00 5 1] d?-^X • ->y nvtil^cme.^ 

-> y 3 •yf&tktw&S' y ^ > t iBi««c*®^s8ffi-es y 
y3>f§7ie«m^je©ai^*©f*T'$>5coT% 

[00 52] 07li, *^teJ:*ffl«ttB5/y=i>« 



(6) 
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yv$,^mu (rt) kuwtuvu— y-*mm&§k 

is «J n >Wttt& (nano crystalline 
-Si (nc-Si) thin f i 1 m) ICfigML 
fct§^£5SLT^S 0 ^LT. MM (WfefSftSHg : B 
lue Light I nt ens i ty) O Ti j (i 
&\,^&¥&b&mZfttz.ffl&V&*). roj imftL* 

[0 0 5 3] a7^5.iC.MJ:oiC, ¥tS5&g7. 5 

mJbS 5 n m<35lS^« t3S(/^Wfe^7t%^ Lfc„ 
[0 0 5 4] iM3SBUI*#ia-r*i:, 

[0055] Sfc, *5SWP«3BS«aiSKMa r± 

1. 5nmJ ¥«7. 5nmli, 7 5%tt 

±«0®?S^liSg7. 5 nmC0t,i0T?£i6P.nTV^ 

[00 5 6] m 8 lc«u 09 iC^-ft^fS^m^^ h )V 20 
^dAfcaiRW— *f— (U— *f-&S : 3 3 7 nrru 
;1/X*g : 2 7 0 LfcWfcfcfetfS, 
WfciSiHiraJIS'y a 7 n 

nu §!/¥ : 7 0 0nm) CCTF, HHmj fcfW. ) 
cDB^Hfrj^l/^-feVXCDX^ Wl/#jj^ttT<^5o 

[0 0 5 7] ^5fcCQ#^ti 1 7 0 \f^fj>t 5 0 0 tf3*!> 

[0 0 5 8] fgft©#tft#;J?-^X ••>'j3Vi 30 

ISA*' U ^ y56Jtttt»ffl56)tt&*^f < , ®i£ 2 
nfc* y T li±T ffcftK$# L T 1/ ^ fe O t # *. 5. n 

^ssje*^ tTt v \ stele a c & $ nft-ifn & 

[0 0 5 9] Bp-£. ;l/5^>Xf£ft©3z5±tf 

srir^ ill ic t* ^ fcae^fico if n*^ t aisspfi 

-(transfer) a-tlSC tT'ti^^C tZMffl 

[0 0 6 0] Sfc, BSflH&fcHlSStl/fcWyfcl:, ^© 
X^^-^&oTttCt CLICKS, CcD£€ 
( 1 ) 5£ftT3 so 



10 

(2) x*;l/:£-;&t§^c 

(3) gij©JWWc-a** j ee:*»65Ejtr* 

(4) 5gftL&^*Ptirtc*T< 

[00 6 1] #-^X • i/'java, 5RiRt%7ti:ligiJ 

ntczT'fi-oT&o. ^lu-vmms nitwit. *-r 

[0 0 6 2] b£?>£>\ ft±lcHv$L9c<D%;T*$>til£, 

[00 63] * SjBffitiAi/ 'J n VHTttfflK 

CX^Tti, If— ^B#c9jfc6tf4 1 5 nm^«Hi4 3 7 

— ^B#£Diz£gtf 4 6 5 nmOigg^Ttti^Lil^Lst 
[0 0 6 4] 2 51c, ^ilciSSteie/Vny^ 

mi y 3 z/m&mz. m-<o -> y 3 >affi±tc@?s 

*§& 'J =1 VCD p - n S-a-^- KfeS l/Hi r- V VS^X 
[0 0 6 5] »rLt^5t^OSIA*ifs 

[0 0 6 6] IP'S, #^*7t*l±, ^SrtT'fUfe-TS-lr 
v^tLTK. Site, ffi©^K*t.>Ptt*f^»?, i^S 

[0 0 6 7] gfcs ^WtfiR^K-tfV^iftc*^. 
4^M8H: J: *iBfWS»S/ y n >5B3t««U:^ttW**& 

[0068] gp-^. m\ oicjjVTcfc-M;:, 

[0069] o^t), matMM3'U= 1 v cw** 



(7) 
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11 

[0070] smi 5'1?-7X • ~>y avoD^TSrffit 
i^ck-sic KBioxaicwrcjgjAu hf+t-pi 

6 8 0 nmcO*fe^7t?:fFt>tH-(i:2>o cn#T*£.34) 

T'tiC ? bfcHfefgfttiT'it&^o 
[00 7 1] ffi^T. *SSflWS**>U 3>« 

?fctm£:ffl^nt£, s i rumm^rc^uxy^ti^- 
<nmm^-ux'^^<ox'tbK) , s i mf-c*?— • 

[0072] sst, *«wh:*siaiwa*->y 3>« 

ft#S£J;*K 383tt^-f*-K (LED) , U— If-, 
[0 0 7 3] RP-5, ¥ffiiOI««*fl!Vvr. ^ftRff-* 

(omtysm (jg i x@ : rt^? r x • ^ y = vwfiF 

tS«5"J=iv»3teW»OfMD ) te«fct>fHHU 
«8i^Afflfl)««*JB«"r«. f LT, MA 

[00 7 4]OSD, 'J a >fS 

[0 0 7 5] Sfcs *»Wfc**iH««*5'U3>«3t 
AS/ y n >fS3t#«**-rf*J« U *tlfc p - n 

[0 0 7 6] 011 (a) 7iM (b) fcfcfcHfti^Pi: b 
TOL E Dcom&JM&TfiZtlTtsV^ 011 (c) tc 
l±ISg?nfcL ED«¥ffii^tl, 01 1 (d) Ic 
ttSBiStlfc L E D©Hfa@SSjb^£m:t>3o 

[00 7 7] EP^ S i«t£±lC, nSJSfctepSICW 

fen^-rsa^nv-ynv (nc-s d %«j«-r* 
(0i i (a) ) „ s iSffituTii, m&m 

[00 7 8] ^tC, p SJ©@?R*S B V> y 3 >tCl± n 

^K«»in»i:«fe-3T*j«LTp-n8^i&ff0s ^ 
ffite'J (01 1 

(b) ) o f LT> p-n«-&fc««£*aAb563t?-a- 

[00 7 9] 01 2 (a) 7}S (d) tcti. b— lf-<D 
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■f¥*6*tt<0S lS«£* 57- (m i r r o r) MM 
*T&m*Z> (012 (a) ) o 

[0 0 8 0] ^tC, 57-«@±lC, jBHWIA^U 3V 
<73 p (*fcttn) S1B$:J£/£T5 (01 2 (b) ) „ C 
<Dp (Sfcttn) SUIB, ttfeSBfc***-. 

[008 1] ITOi->'J3>J;>5*5p (* 

«*J&aU p-ng^Mt5 (012 (c) ) o 
10 [0 0 8 2] ^bT, ^^iDtC^ti^L/cn (£ 

[0083] fta^jst^ftiy-rs 
±c bfc»jt*?ofRHi: ra^ic, tje*<o-> y => 

©flMlfft, J tbTf4B*i*JSU 3WH»WfD3 

[0 0 8 4] 01 StCtiJtW?^?^— W^?*lTfe 
20 9. f-oj/'javlli 0 0±lc, ^B%->yn>5l 

tbTCOI Cgpt, flttS»S/U3>»Jt«iftl 0 6W 
«sU?n5 L E DSPi;, ffcKMS/ V 3 V«3teWfi 1 0 6 

[0 0 8 5] BP^, *^tcJ:5mii"J 3>«5te» 

*H©«^?»cvx^*sisbTfe^{^ gs^-rsm? 

-> y ^ ^mwi±\^mt s c t ^t-* s 0 
[0086] o£tb n^^tiBj— <^~>y nvatg± 

[0 0 8 7] Sfc, ^~>y 3>cD7;l/*7— ^X^b 
40 [0 0 8 8] 

[0 0 8 9] SiBlcfci,^^''1»6SBt-r5iHfMSa-> 
y a c i: b^ t C OjaflktSA 

~>y=i>^i5ri4^^i:bTjsffl-rs*i-&ti:, *?o 

[0 0 9 0] mm&isV 3»t*«8*«D«f 
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So 

[0 2] ^m\as^xmmt^>^^^-m^:^Mt 

[0 3] *5IB^^cfe^,^TAD^^tQ ! a^*SS•r5/•c^6<D)b^^ 

[0 4] *5lflafcJ:5iHiWS«->Uri>56Jte#» 
ft^+f^X: 3nim SUP : 2 00nm) IC*TLT, m 

[0 5] 04 te^bfc»esBto«3iex^^ h;i/^-r 

[0 6] 0 4 tc^Ltfi^f&m;: <fc SiSISISSS' U v?§ 
Jt»» (f^lt-fX : 3nm, SUP ■ 2 0 0 n m) 

[0 7 ] 'J 3 >«3tt«S<0¥*5 

[08] H9Hl^B#|IB»)!?^^h^«ri|Aft:a*U 
—If— (U— if— Jftft : 337 nm« /S;l/Xi|@ : 270 

jis/y 3>»)tttfi rants •■ i n m, mm ■■ 7 0 0 



[09] mm^-v- (u-v-mm -. 3 3 7 nm, 
;vx*g : 2 7 0 M^m eomrs^mx^ V)vit7fs*f7 

[010] *miic V3>&ftttn*m 

[01 1] 01 1 (a) TbM (b) «*SBWt«k»3 58)t 

10 (led) *mm?zm<D^feiLmv-mz7ii-?m 

lit**!), 011 (c) ttWmZftTzL E D<Z>¥ffi0 
T*£<X 011 Cd) l±iS5S$nfcL ED«D^ffi[s]SS0 

T'ifcSo 

[01 2] 01 2 (a) 71M (d) ti, fcSMHlcfcDU 

So 

[013] *56Wfc±t)3tt« : J*F*SBa , r*HI«)«Bi 
XgcD-0iJ^^-r^0T*feSo 

20 1 0 s^fty^- 

20 i/yai/W& 

22 IMS^yfn-?- 
1 0 0 nylffi 

1 0 6 ffiB A-> U ^ vfgfttm 
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